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Claim 

A state detection system by means of condition comparison characterized by the fact that 
in a processing device having a scan-out function, there are the following parts: a scan-address 
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supply means that supplies plural scan addresses independently; plural multiplexer means that 
output values of flip-flop circuits or gates corresponding to said plural scan addresses, 
respectively; a comparator that compares the plural scan addresses output from said plural 
multiplexers with the values of the plural flip-flop circuits or gates read corresponding to said 
plural scan addresses, respectively; and comparison condition-setting flip-flop circuits for setting 
the comparison conditions. 

Detailed explanation of the invention 

This invention pertains to a state detection system by means of condition comparison 
characterized by the fact that in a processing device, plural flip-flop circuits or gates can be 
assigned at will, and, at the same time, conditions can be assigned at will; and it is detected that 
the output states of the assigned plural flip-flop circuits or gates attain the assigned conditions. 

As LSIs are developed for circuits, it becomes hard to know directly the state of the 
circuits inside an LSI within the limit of the input/output pins. On the other hand, a method using 
scan-out is an effective means in finding the state of internal circuits using a small number of 
input/output pins. Addresses are allotted to flip-flop circuits and gates that form the circuit, and 
the addresses are known as scan addresses. When the state of a prescribed flip-flop circuit in a 
logic block (such as an LSI) is to be known, one sets from the outside the scan address assigned 
to said flip-flop circuit, and selects the content of the assigned flip-flop circuit. As a result, the 
scan result can be output. This is known as scan-out. 

When a problem or the like of a circuit is traced, a means is adopted, wherein a 
prescribed circuit is concerned, and operation of the system is frozen when the value of said 
circuit becomes value "1" or "0". In order to perform this operation, the aforementioned scan-out 
method is adopted, and when the scan-out result comes into agreement with the desired 
condition, the agreement is taken, as a trigger for freezing the operation of the system. However, 
for the system for reading the interior of a circuit by means of scan-out, even when the scan-out 
is optimized, one can only read 1 bit at a time, and one can set a condition only for 1 bit. 

The objective of this invention is to solve the aforementioned problems of the prior art by 
providing a state detection system by means of condition comparison characterized by the fact 
that it can detect agreement of the values of N (here N is a constant larger than I) flip-flop 
circuits or gates selected at will with prescribed values with a simple circuit constitution. That is, 
this invention provides a state detection system by means of condition comparison characterized 
by the fact that in a processing device having a scan-out function, there are the following parts: a 
scan-address supply means that supplies plural scan addresses independently; plural multiplexer 
means that output values of flip-flop circuits or gates corresponding to said plural scan addresses, 
respectively; a comparator that compares the plural scan addresses output from said plural 



3 

multiplexers with the values of the plural flip-flop circuits or gates read corresponding to said 
plural scan addresses, respectively; and comparison condition-setting flip-tlop circuits for setting 
the comparison conditions. In the following, this invention will be explained with reference to 
figures. 

Figure I is a block diagram illustrating Application Example 1 of this invention. (1) 
represents a logic block; (2-1) to (2-n) represent flip-flop circuits; (3- A), (3-B) represent holding 
registers for holding a scan address; (4-A) to (4-C) represent multiplexers; (5) represents a 
flip-flop circuit for setting the comparison condition; (6) represents a comparator; and (/) 
represents a scan address line. 

Lx)gic block (1) is composed of an LSI. Inside this logic block, there are the following 
parts: flip-flop circuits (2-1) to (2-n), holding registers (3-A), (3-B), multiplexers (4-A)-(4-C), 
flip-flop circuit (5) for setting the comparison condition; comparator (6), and gates not shown in 
the figure. Holding register (3) holds the scan address sent to it from the outside, and it sets the 
scan address by means of a set signal not shown in the figure. According to the content of 
holding register (3-A), multiplexer (4-A) selects one of flip-flop circuits (2-1) to (2-n), and 
outputs the state of the selected flip-flop circuit. According to the content of holding register 
(3-B), multiplexer (4-B) selects one of flip-flop circuits (2-1) to (2-n), and outputs the state of the 
selected flip-flop circuit. According to the scan address of scan address line (/), multiplexer (4-C) 
selects one of flip-flop circuits (2-1) to (2-n), and outputs the state of the selected flip-flop 
circuit. The output of multiplexer (4-C) becomes the scan result. In flip-flop circuit (5) for setting 
the comparison condition, the value of comparison of outputs of multiplexers (4-A), (4-B) is set. 
The comparison condition information is supplied externally through scan address line (/), and, 
by means of a set signal not shown in the figure, it is set in flip-flop circuit (5) for setting 
comparison condition. Comparator (6) compares the outputs of multiplexers (4-A), (4-B) with 
the content of condition setting flip-flop circuit (5), and outputs an agreement signal of "1" when 
the two agree with each other. 

Now, as shown in Figure 1, if the clock of the system stops in a state such that the values 
of flip-flop circuits (2-1) and (2-4) are "10", first of all, the scan address of flip-flop circuit (2-1) 
is set in holding register (3-A), and then the scan address of flip-flop circuit (2-4) is set in 
holding register (3-B). As a result, multiplexer (4-A) selects flip-flop circuit (2-1) according to 
the value of holding register (3-A), and the value of flip-flop circuit (2-1) is supplied to 
comparator (6), In a similar way, for the value of flip-flop circuit (2-4), according to the value of 
holding register (3-B), multiplexer (4-B) selects flip-flop circuit (2-4), and the value is sent to 
comparator (6). In flip-flop circuit (5) for setting the condition, "10" is preset as the condition. 



* [Number (1) is missing in the figurel 
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Comparator (6) compares the value of flip-flop circuit (5) for setting the comparison 
condition and the values of flip-flop circuits (2-1), (2-4) taken out by multiplexers (4- A), (4-B), 
and, when flip-flop circuit (2-1) becomes " j", and flip-flop circuit (2-4) becomes "0", a condition 
agreement signal is sent to the outside. Consequently, the agreement signal sent to the outside is 
input to the clock controller (not shown in the figure) of the system. When the agreement signal 
is "1", the clock is stopped. In this way, it is possible to freeze the state of the system according 
to the values of flip-flop circuits (2-1), (2-4) in logic block (1). As aforementioned, in the 
application example shown in Figure 1, it is possible to detect that the value of any N flip-flop 
circuit or gate in a logic block attains a prescribed value without significantly increasing the 
number of input/output pins. Also, in this case, multiplexer (4-C) is a conventional scan-out 
circuit, and it performs scan-out independently or in parallel with the state comparison using 
(4-A) and (4-B). 

Figure 2 is a diagram illustrating Application Example 2 of this invention. In Figure 2, 
(1 M)-(l 1-3) represent logic blocks; (12-l)-(12-4) represent flip-flop circuits; (13-l)-(13-3) 
represent selectors; (14) represents a multiplexer; (15) represents a flip-flop circuit for setting a 
comparison condition; (16) represents a comparator; (17) and (18) represent multiplexers; (19) 
represents a flip-flop circuit that assigns a valid/invalid mode; (20) represents an AND circuit; 
(21) and (22) represent scan address registers. 

Scan address register (21) has a lower address portion and an upper address portion. The 
lower address portion indicates the address in the logic block, and the upper address portion 
indicates the logic block address. Scan address register (22) has the same constitution as that of 
scan address register (21). Based on a control signal (not shown in the figure), selector (13-1) 
selects the lower portion of scan address register (21) or the lower portion of scan address 
register (22), and it sends the selected lower address portion to multiplexer (14). Selectors (13-2), 
(13-3) correspond to logic blocks (13-2), (13-3), and they have the same function as that of 
selector (13-1). According to the supplied lower address portion, multiplexer (14) selects one of 
flip-flop circuits (12-l)-(12-4), and outputs the value of the selected flip-flop circuit. According 
to the upper address portion of scan address register (21), multiplexer (17) selects one of the scan 
results sent from logic blocks (ll-l)-(l 1-3). According to the upper address portion of scan 
address register (22), multiplexer (18) performs the same operation as multiplexer (17). Outputs 
of multiplexers (17) and (18) are input to comparator (16). The value of flip-flop circuit (15) for 
setting a comparison condition is sent to comparator (16), and it is compared with the values of 
multiplexers (17), (18). Valid/invalid mode flip-flop circuit (19) is for assigning valid/invalid for 
the system clock stop treatment, and when it is set at "1", valid is assigned. 

When flip-flop circuit (12-1) of logic block (1 1-1) has a logic value of "1", and flip-flop 
circuit (12-4) of logic block (1 1-2) is "0", as the system clock is stopped, the following setting 



5 

treatment is carried out. The scan address of flip-flop circuit (12-1) of logic block (11-1) is set in 
scan address register (21), and the scan address of flip-flop circuit (12-4) of logic block (11-2) is 
set in scan address register (22). A control signal for selecting the upper input is applied to 
selector (13-1), and a control signal for selecting the lower input is applied to selector (13-2). 
"10" is set in flip-flop circuit (15) for setting the comparison means, and "1" is set in 
valid/invalid flip-flop circuit (19). When the system is started after said setting treatment and 
when flip-flop circuit (12-1) of logic block (11-1) is "1" and flip-flop circuit (12-4) of logic block 
(11-2) is "0", comparator (16) outputs "1", and the clock stop signal output from AND circuit 
(20) also becomes logic "1". As the clock stop signal becomes "1", the system clock stops. 

As can be seen from the aforementioned explanation, according to this invention, by 
simply adding a little hardware to a conventional treatment device having a scan-out function, 
one can detect the state wherein the values of N flip-flop circuits or gates selected at will become 
the preset values. 

Brief description of the figures 

Figure 1 is a block diagram illustrating Application Example 1 of this invention. Figure 2 
is a block diagram illustrating another application example of this invention. 
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CONSTITUTION : An IC memory 3 provided with a redundant memory is 
accessed with line addresses X, Y from the pattern generating circuit 
1, and the content written with a write signal DIN is read out. The 
content of readout Dout and an expected value from the circuit 1 are 
compared at a deciding circuit 7 for the test of the memory 3. In 
this case, the addresses X, Y and defective line addresses of 
registers 4a, 4b... are compared at comparators ACl, AC2 . . . , a 
coincident output from the comparators ACl... via an OR circuit 6 is 
impressed to the circuit 7 as the mask signal, and at the accessing 
of the defective line, the result is decided to be a non-defective 
component forcedly and the next test is continued immediately. With 
the system making unnecessary the mask information memory to have the 
same capacity as the memory to be tested, the constitution of the 
memory tester is simplified. 
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